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(57) ABSTRACT

A wireless telecommunication system includes a telecommu-
nication device emitting signals 1n an area located 1n amoving,
conveyance while the moving conveyance 1s moving. Infor-
mation 1s obtained representative of a destination area of the
moving conveyance in which the signals emitted by the tele-
communication device in the area located 1n a moving con-
veyance are not recerved. The signals emitted by the telecom-
munication device are obtained in the area located 1 a
moving conveyance. The obtained signals are emitted in the
destination area of the moving conveyance prior to the arrival
of the moving conveyance 1n the destination area.
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METHOD AND SYSTEM FOR EMITTING IN
A DESTINATION AREA OF A MOVING
CONVEYANCE, SIGNALS EMITTED BY A
TELECOMMUNICATION DEVICE IN AN
AREA LOCATED IN THE MOVING
CONVEYANCE

The present invention relates to a method and a system for
emitting 1n a destination area of a moving conveyance, signals
emitted by a telecommunication device in an area located 1n
the moving conveyance.

Wireless telecommunication systems are widespread in the
world. They offer the possibility to remote receivers to receive
signals, as example broadcasted programs, emitted by a tele-
communication device even 1f the remote receivers or the
telecommunication device are 1n a moving conveyance, as far
as the remote recervers can recerve the signals anytime during
the motion of the moving conveyance and are not interfered
by another telecommunication device emitting other signals
on the same radio resource.

When the telecommunication device 1s located 1n a moving,
conveyance, the propagation of electromagnetic waveforms
emitted by the telecommunication device to a remote recerver
located outside the moving conveyance varies together with
the motion of the moving conveyance. As a result, the recep-
tion of signals recetved by a remote receiver from another
telecommunication device 1s abruptly interfered by a sudden
raise ol propagation of electromagnetic wavetorms emitted
by the telecommunication device located 1n a moving con-
veyance when the moving conveyance gets closer to the
remote recerver.

Similarly, the reception of signals received by a remote
receiver located outside the moving conveyance from a tele-
communication device located inside the moving conveyance
1s abruptly interrupted by a sudden loss of propagation of
clectromagnetic wavelorms emitted by the telecommunica-
tion device when the moving conveyance gets away from the
remote receiver.

Such sudden modifications of propagation of electromag-
netic wavelforms between the inside and the outside of the
moving conveyance are even more important when the mov-
Ing conveyance attenuates the propagation of electromag-
netic waveforms between the inside and the outside of the
moving conveyance. Furthermore, the opening or the closing
of the doors of the moving conveyance generate abrupt
changes of the attenuations generated by the moving convey-
ance.

Remote receivers and/or telecommunication devices of
classical wireless telecommunication systems are not
designed for such abrupt modification of interferences.

Wireless telecommunication systems like wireless cellular
telecommunication systems offer the possibility to mobile
customers to continue a communication with a remote tele-
communication device, even 1if they are moving, thanks to
handover procedures between the base stations of the wireless
cellular telecommunication system. During a handover, the
mobile terminal of the mobile customer communicates with
successive base stations with a different wireless interface, 1n
which the base stations and the mobile terminal act as a
telecommunication device and a remote receiver.

In some cases, especially when the mobile terminal 1s
located 1n a moving conveyance which attenuates the propa-
gation ol electromagnetic wavelorms, the communication 1s
suddenly interrupted by a loss of the recerved electromagnetic
signal or by unsuccesstul handovers between the base stations
of the wireless cellular telecommunication system.

5

10

15

20

25

30

35

40

45

50

55

60

65

2

Moving conveyances like elevators cabins attenuate the
propagation of electromagnetic wavetorms. Most of elevator
cabins are built out of steel or surrounded by an elevator shatt
made of concrete, which then forms a Faraday cage. No or
strongly attenuated radio wavelorms can penetrate into the
clevator cabin from outside the elevator shait or go out from
the elevator cabin to outside of the elevator shaft. When the
doors of the elevator cabin are closing, the communication of
the mobile terminal located 1inside the cabin drops, as they can
no longer recerve any signal from outside the elevator cabin.
In some other cases, especially when the mobile terminal 1s
located 1n a moving conveyance like a train or a subway train
which attenuates the propagation of electromagnetic wave-
forms, the communication 1s also suddenly mterrupted by a
loss of the recetved electromagnetic signal or by unsuccessiul
handovers between the base stations of the wireless cellular
telecommunication system.
When the moving conveyance arrives 1n a destination area,
the signals recetved and/or emitted by the mobile terminals
which are located 1in the moving conveyance disturb the
mobile terminals and/or the base station located 1n that area.
This 1s particularly the case when the doors of an elevator
cabin open at one floor. The signals recetved and/or emaitted
by the mobile terminals which are located in the moving
conveyance suddenly interfere with the one transferred by the
base station and/or the mobile terminal located 1n the desti-
nation area. In the same way, the signals transferred by the
base station and/or the mobile terminal located 1n the desti-
nation area intertere suddenly with the signals received and/
or emitted by the mobile terminals which are located 1n the
moving conveyance.
Mobile terminals and/or base stations of classical wireless
cellular telecommunication systems are not designed for such
abrupt modification of interferences.
Similar problems as the one disclosed for elevators arise
for trains and subway trains.
The aim of the mvention is therefore to propose a method
and a system which make 1t possible to avoid any interruption
of the reception by remote recerver located inside a moving
conveyance, ol signals emitted by a telecommunication
device located outside the moving conveyance, to avoid any
interruption of the reception by a remote receiver located
outside a moving conveyance of signals emitted by a telecom-
munication device located inside the moving conveyance,
and to avoid abrupt modification of interference conditions
for remote receivers and/or a telecommunication device, like
a base station or a mobile terminal of a wireless cellular
telecommunication network.
To that end, the present invention concerns a wireless tele-
communication system comprising a telecommunication
device emitting signals 1n an area located 1n a moving con-
veyance, the moving conveyance being moving, character-
1sed 1n that the system comprises:
means for obtaining information representative of a desti-
nation area of the moving conveyance in which the sig-
nals emitted by the telecommunication device in the area
located 1n a moving conveyance are not recerved

means for obtaining the signals emitted by the telecommu-
nication device in the area located 1n a moving convey-
ance,

means for emitting the obtained signals in the destination

area of the moving conveyance prior to the arrival of the
moving conveyance in the destination area.

The present invention concerns also a method for emitting,
signals emitted by a telecommunication device in an area
located 1n a moving conveyance, the telecommunication
device belonging to a wireless telecommunication system,
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the moving conveyance being moving, characterised in that
the method comprises the steps of:

obtaining imnformation representative of a destination area

of the moving conveyance in which the signals emitted
by the telecommunication device 1n the area located in a
moving conveyance are not recerved
obtaining the signals emitted by the telecommunication
device 1n the area located 1n a moving conveyance,

emitting the obtained signals in the destination area of the
moving conveyance prior to the arrival of the moving
conveyance in the destination area.

Thus, when the moving conveyance arrives 1n the destina-
tion area, the signals emitted by the telecommunication
device 1n the area located in the moving conveyance don’t
disturb suddenly the other telecommunication device located
in the destination area. As far as the signals emitted by the
telecommunication device 1n the area located 1n the moving
conveyance are also emitted in the destination area, there 1s no
abrupt modification of interferences.

Thus, any remote recerver located in the destination area
can receive the signals emitted by the telecommunication
device 1n the moving conveyance, prior to the arriving of the
moving conveyance, and take proper action that will result
from the future presence of the telecommunication device 1in
the destination area.

For example, and 1n a non limitative way, the remote
receiver can start synchronisation on the signals emitted by
the telecommunication device, or can start reception of data
carried by the signal emitted by the telecommunication
device, or can start making measurements of level of signals
received from the telecommunication device 1n order to pre-
pare a handover, or can adjust usage of radio resource 1n the
destination area so as to minimise the impacts of interference
produced by the arriving 1n the destination area of the moving,
conveyance in which the telecommunication device 1is
located.

According to a particular feature, the wireless telecommu-
nication system 1s a wireless cellular telecommunication sys-
tem, the telecommunication device 1s a base station and the
area located 1n a moving conveyance 1s a cell of the base
station.

Thus, as the signals emitted by the base station in the cell
are also emitted 1n the destination area, mobile terminals
located 1n the destination area are able to measure the signals
emitted by the base station and a handover may be executed
with the base station which emits the signals 1n the cell com-
prised 1 the moving conveyance. The time to establish a
handover procedure with the cell of the base station 1s
reduced. Quality of communication of mobile terminals
which move 1 and out of the moving conveyance 1is
improved.

According to a particular feature, the wireless cellular tele-
communication system comprises means for iterrupting the
emission of the obtained signals 1n the destination area of the
moving conveyance once the moving conveyance 1s arrived 1n
the destination area.

Thus, when the moving conveyance arrives in the destina-
tion area, the signals emitted by the base station 1n the cell
located 1n the moving conveyance don’t disturb suddenly the
mobile terminals and/or the base station located 1n the desti-
nation area.

According to a particular feature, a first mobile terminal 1s
comprised 1n the cell of the base station and a second mobile
terminal 1s comprised in the destination area and the wireless
cellular telecommunication system comprises:
means for obtaining the signals emitted by the first mobile

terminal,
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4

means for obtaining the signals emitted by the second

mobile terminal,

means for combining the signals emitted by the first and the

second mobile terminals,

means for transierring the combined signals to the base

station.

Thus, the base station can demodulate the signals emitted
by the mobile terminal located in the cell comprised 1n the
moving conveyance as well as the signals emitted by the
mobile terminal located in the destination area. When the
moving conveyance arrives at the destination area, this does
not create sudden interference to the base station, as the base
station already receives the signals emitted by the mobile
terminal located in the destination area.

According to a particular feature, the wireless cellular tele-
communication system comprises means for emitting the
obtained signals emitted by the first mobile terminal 1n the
destination area of the moving conveyance prior to the arrival
of the moving conveyance in the destination area.

Thus, when the moving conveyance arrives at the destina-
tion area, this does not create sudden interference to a mobile
terminal located 1n the destination area, as the mobile termi-
nal located 1n the destination area already recerves the signals
emitted by the mobile terminal located 1n the destination area.

According to a particular feature, the wireless cellular tele-
communication system comprises means for interrupting the
emission ol the obtained signals emitted by the first mobile
terminal 1n the destination area of the moving conveyance
once the moving conveyance 1s arrived in the destination area.

Thus, when the moving conveyance arrives in the destina-
tion area, the signals emitted by the first mobile terminal in
the cell located 1n the moving conveyance don’t disturb sud-
denly the second mobile terminal located in the destination
area.

Furthermore, when the moving conveyance leaves the des-
tination area, the signals emitted by the first mobile terminal
in the cell located in the moving conveyance don’t disturb
suddenly the second mobile terminal located 1n the destina-
tion area.

According to a particular feature, another base station 1s
emitting signals 1n the destination area and the wireless cel-
lular telecommunication system comprises:

means for obtaining the signals emitted by the other base

station 1n the destination area,

means for emitting the obtained signals 1n the cell located

in the moving conveyance prior to the arrival of the
moving conveyance in the destination area.

Thus, when the moving conveyance arrives at the destina-
tion area, this does not create sudden interference to the base
station, as the base station already receives the signals emitted
by the other base station.

According to a particular feature, the wireless cellular tele-
communication system comprises means for interrupting the
emission ol the obtained signals 1n the cell located in the
moving conveyance once the moving conveyance 1s arrived 1n
the destination area.

Thus, when the moving conveyance arrives at the destina-
tion area, this does not create sudden 1nterference to the base
station, as the base station already receives the signals emitted
by the other base station.

According to a particular feature, the moving conveyance
1s an elevator cabin susceptible to move to plural destination
floors of a building and the wireless cellular telecommunica-
tion system comprises means for emitting the obtained sig-
nals 1n plural floors of the building.

Thus, when the elevator cabin arrives at one floor, the
signals emitted by the base station 1n the cell located 1n the
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clevator cabin don’t disturb suddenly the mobile terminals
and/or the base station located in that tloor. As far as the
signals emitted by the base station 1n the cell are also emitted
in plural tloors, there 1s no abrupt modification of interfer-
ences.

Furthermore, as the signals emitted by the base station in
the cell are also emitted 1n the floors, mobile terminals located
in one of the plural floors are able to measure the signals
emitted by the base station and a handover may be executed
with the base station which emits the signals 1n the cell com-
prised 1n the elevator cabin.

According to a particular feature, a first mobile terminal 1s
comprised 1n the cell, a second mobile terminal 1s comprised
in the destination floor, a third mobile terminal 1s comprised
in another floor different {from the destination floor, and the
wireless cellular telecommunication system comprises:

means for obtaining the signals emitted by the first mobile

terminal,

means for obtaining the signals emitted by the second and

the third mobile terminals,

means for combining the signals emitted by the first second

and third mobile terminals,

means for transferring the combined signals to the base

station.

Thus, the base station can demodulate the signals emitted
by the first mobile terminal located in the cell comprised in
the elevator cabin as well as the signals emitted by the second
and third mobile terminals. When the elevator cabin arrives at
any floor, this does not create sudden 1nterference to the base
station, as the base station already receives the signals emitted
by the second and third mobile terminals.

According to a particular feature, the wireless cellular tele-
communication system comprises means for emitting the
obtained signals emitted by the first mobile terminal in the
destination floor and the other floor.

Thus, when the elevator cabin arrives at any tloor, this does
not create sudden interference to the second and third mobile
terminals, as the second and third mobile terminals already
receive the signals emitted by the first mobile terminal.

According to a particular feature, at least two other base
stations are emitting signals respectively in the destination
floor and 1n another floor and the wireless cellular telecom-
munication system comprises:

means for obtaining the signals emitted by the other base

stations 1n the floors,

means for emitting the obtained signals in the cell located

in the moving conveyance.

Thus, when the elevator cabin arrives at one floor, the
signals emitted by the other base stations don’t disturb sud-
denly the base station. As far as the signals emitted by the
other base stations are also emitted 1n the cell located in the
clevator cabin, there 1s no abrupt modification of interfer-
ences.

Furthermore, as the signals emitted by the other base sta-
tions are also emitted 1n the cell located 1n the elevator cabin,
the mobile terminal located 1n the cell 1n the elevator cabin 1s
able to measure the signals emitted by the other base stations

and a handover may be executed with one of the other base
stations.

According to still another aspect, the present mvention
concerns computer programs which can be directly loadable
into a programmable device, comprising mstructions or por-
tions of code for implementing the steps of the methods
according to the mnvention, when said computer programs are
executed on a programmable device.

10

15

20

25

30

35

40

45

50

55

60

65

6

Since the features and advantages relating to the computer
programs are the same as those set out above related to the
methods and devices according to the mnvention, they will not
be repeated here.

The characteristics of the invention will emerge more
clearly from a reading of the following description of an
example of embodiment, the said description being produced
with reference to the accompanying drawings, among which:

FIG. 1 1s a diagram representing a view of a building
comprising the wireless telecommunication system for a
moving conveyance according to the present invention;

FIG. 2 1s a block diagram depicting the interconnections
between different devices of the wireless telecommunication
system for a moving conveyance;

FIG. 3 1s a block diagram of a base station which manages
the cell comprised 1n the elevator cabin according to the
present invention;

FI1G. 4 1s a block diagram of a combination and distribution
equipment according to the present invention;

FIG. 5a 1s a block diagram of a mobile terminal repeater
according to the present invention;

FIG. 5b 1s a block diagram of a base station repeater
according to the present invention;

FIG. 6 represents an algorithm executed according to the
present invention.

FIG. 1 1s a diagram representing a view of a building
comprising the wireless telecommunication system for a
moving conveyance according to the present invention.

The present mmvention 1s disclosed using an example
wherein the wireless telecommunication system 1s a wireless
cellular telecommunication system and the moving convey-
ance 1s an elevator cabin located 1n a building which moves
from a floor of the building to another floor of the building.
The present invention 1s also applicable to other wireless
telecommunication systems like broadcasting programs
wireless systems, or sensor i1dentification network systems.
The present invention 1s also applicable to cases where the
moving conveyance 1s a train or a subway train which moves
from a station to the next station.

The building BL.D comprises an elevator shaft 60 in which
an elevator cabin ELEV 1s displacing. The elevator cabin

ELEV 1s moving, thanks to an elevator engine 10 controlled
by an elevator controller 20, from one floor Flk, with k=1 to K
to another tloor Fli of the building BLLD, with 1=1 to K and 1=k,
and where K 1s the number of floors of the building BLD.

Each floor Flk, with k=1 to K comprises at least one call
button, not shown 1n FIG. 1 which 1s linked to the elevator
controller 20.

At least one of the floors Fli, with k=1 to N comprises at
least one base station BSk. As, example and 1n a non limitative
way, each floor Flk, with k=1 to K pretferably comprises at
least one base station BSk. Each base station BSk enables the
mobile terminals 30 which are located in the cell 154 man-
aged by the base station BSk to establish or receive or con-
tinue a communication with a remote telecommunication
device not shown 1n the FIG. 1.

Three floors Fl1, Flk and FIK are shown 1n the FIG. 1 for
the sake of clarity. The base station BS1 manages the cell
noted 151, the base station BSk manages the cell noted 154
and the base station BSK manages the cell 15K.

In the FIG. 1, only two mobile terminals 30aq and 306 are
shown, but we can understand that a more important number
of mobile terminals 30 are comprised 1n the building BLD.
The mobile terminal 30a 1s located 1n the cabin elevator

ELEV.
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The elevator cabin ELEV comprises a keyboard KBD
which enables the selection of at least one destination floor.
The keyboard KBD 1s linked to the elevator controller 20.

From the keyboard KBD and the call buttons, the elevator
controller 20 determines the destination floor Flk of the eleva-
tor cabin ELEV.

One base station BSE manages the cell 15e which usually
covers the area 15¢' comprised 1n the elevator cabin ELEV.
When the doors of the elevator cabin open, as example at tloor
Flk, the cell 15e covers a part of the tloor 15/, Such extra cell
1s represented by the area 15¢" 1n the FIG. 1.

Each Floor Flk, with k=1 to K, comprises a base station
repeater BSREPk and a mobile terminal repeater MTREPk.

The cabin elevator ELEV comprises a base station repeater
BSREPC.

Each base station repeater BSREPk, with k=1 to K, each
mobile terminal repeater MTREPk, and the base station
repeater BSREPC 1s linked to a combination and distribution
equipment CDE.

According to the invention, the base station repeater
BSREPk and the mobile terminal repeater MTREPK recreate
the extra cell 15¢", enabling then the cell 15¢, comprising the
cell 15¢' and the area 15¢" to cover either the cabin elevator
ELEV and a part of at the Floor Flk.

The base station BSE enables the mobile terminals 30
which are located 1n the cell 15¢' managed by the base station
BSE to establish or receive or continue a communication with
a remote telecommunication device not shown 1n the FIG. 1.

The base station BSE enables the mobile terminals 30
which are located in the area 15¢" managed by the base station
BSE to establish or receive or continue a communication with
a remote telecommunication device not shown in the FIG. 1.

It has to be noted here that the cell 15¢' and the area 15"
forms a cell 15e.

The base station BSE 1s located in the building BLD, as
example, near the elevator controller 20 or 1n the elevator
cabin ELEV.

When the mobile terminal 30a moves out from the elevator
cabin ELEV, 1t may enter 1n the cell 154 managed by the base
station BSk. The mobile terminal 306 1s then located 1n the
cell 154 managed by the base station BSk or in the area 15¢”.

Each base station repeater BSREPK transfers the downlink
signals 1n the cell 154 and/or 15¢" transierred by the base
station BSE to each mobile terminal 30 located in the cell
15¢'. Each base station repeater BSREPk receives and trans-
fers to the combination and distribution equipment CDE the
uplink signals transferred by the mobile terminals 30 located
in the cell 15k or the area 15¢" to the base station BSk.

Each mobile terminal repeater MTREPk repeats 1n the cell
154 and/or 15¢" the uplink signals transferred by the mobile
terminals 30 located 1n the cell 15¢' to the base station BSE.
Each mobile terminal repeater MTREPK receives and trans-
fers to the combination and distribution equipment CDE the
downlink signals transferred by the base station BSk to the
mobile terminals 30 located 1n the cell 154 or the area 15¢”.

The base station repeater BSREPC transfers to the combi-
nation and distribution equipment CDE, the uplink signals
transierred by the mobile terminals 30 located in the cell 15¢'
to the base station BSE.

The base station repeater BSREPC transiers to the mobile
terminal 30 located in the cell 15¢' of the base station BSE, the
downlink signal transferred by the base station BSE to the
mobile terminals 30 located in the cell 15¢' preferably com-
bined with other downlink signals transferred by the base
stations BSk 1n the cell 154 of the destination floor.
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The base stations BSk, with k=1 to K, and the base station
BSE are base stations of a wireless cellular telecommunica-
tion network.

Preferably, the base stations BSk, with 1=1 to K, and the
base station BSE are linked to an access gateway 40 which 1s
linked to a telecommunication network not shown in the FIG.
1.

The telecommunication network 1s, as example and 1n a
non limitative way, a dedicated wired network, part of public
network like a public switched network, an IP based network,
a wireless network, an Asynchronous Transier Mode network
or a combination of above cited networks.

The access gateway 40 1s also named a Mobility Manage-
ment Entity or a Serving GPRS Support Node or a Foreign
Agent or a Visitor Location Register or a Public Land Mobal-
ity Network server.

The base stations BSk, with k=1 to K, and the base station
BSE are also named a node or a node B or an enhanced node
B or an access point.

The mobile terminals 30 are terminals like mobile phones,
personal digital assistants, or personal computers.

FIG. 2 1s a block diagram depicting the interconnections
between different devices of the wireless telecommunication
system for a moving conveyance.

The elevator controller 20 1s linked to the call buttons, the
keyboard KBD, the elevator engine 10 through a dedicated
wiring system.

From the keyboard KBD and the call buttons, the elevator
controller 20 determines the destination floor Flk of the eleva-
tor cabin ELEV, commands the elevator engine 10 according
the determined destination 1n order to move the elevator cabin
ELEYV to the destination floor FIk.

The elevator controller 20 commands also the opening of
the doors of the elevator cabin ELEV at the end of motion of
the elevator cabin ELEYV, and the closing of the doors of the
clevator cabin ELEV prior to starting motion of the elevator
cabin ELEV.

The elevator controller 20 1s also linked to the combination
and distribution equipment CDE. According to the invention,
the elevator controller 20 transfers messages to the combina-
tion and distribution equipment CDE indicating the destina-
tion floor Fli of the elevator cabin ELEV. In a variant of
realisation, the messages comprise a list, preferably ordered
of destination tloors FI.

The elevator controller 20 transfers also messages to the
combination and distribution equipment CDE indicating 1f
the elevator cabin ELEV 1s moving and if the elevator’s doors
are opening and/or closing.

The combination and distribution equipment CDE 1s
linked through a communication network 50 to the station
repeaters BSREP1 to BSREPK and to the mobile terminal
repeaters MTREP1 to MTREPK. The network 50 1s as
example and 1n a non limitative way, a bus or an optic fiber
network.

The combination and distribution equipment CDE 1s also
linked to the base station repeater BSREPC and to the base
station BSE through a bus or an optical fiber network.

In a vaniant, the link between the combination and distri-

bution equipment CDE and the base station repeater

BSREPC 1s a high data rate wireless link which 1s robust to the
motion of the moving conveyance.

The base stations BSE and BS1 to BSK are linked together
through a network 55. The network 35 1s, as example and 1n a
non limitative way, a dedicated wired network, part of public
network like a public switched network, an IP based network,
a wireless network, an Asynchronous Transfer Mode network
or a combination of above cited networks.
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The access gateway 1s also linked to the network 55.

FIG. 3 1s a block diagram of a base station which manages
the cell comprised 1n the elevator cabin according to the
present invention.

The base station BSE has, for example, an architecture
based on components connected together by a bus 301 and a
processor 300 controlled by the program as disclosed 1n the
FIG. 5 when the combination and distribution equipment
CDE 1s included 1n the base station BSE.

It has to be noted here that the base station BSE 1s, 1n a
variant, implemented under the form of one or several dedi-
cated integrated circuits which execute the same operations as
the one executed by the processor 300 as disclosed hereinai-
ter.

The bus 301 links the processor 300 to a read only memory
ROM 302, which 1s a non-transitory computer readable
memory storing the program as disclosed 1n FIG. §, a random
access memory RAM 303, a network interface 304, a trans-
mission module 305 and a reception module 306.

The transmission module 305 transiers baseband digital
signals to be transterred 1in the cell 15¢ to mobile terminals 30.
The reception module 306 recerves baseband digital signals
from mobile terminals 30 located 1n the cell 15e.

In a variant, the transmission module 305 transfers ana-
logue radio frequency signals or optical signals to be trans-
ferred 1n the cell 15¢ to mobile terminals 30. The reception
module 306 receives analogue radio frequency or optical
signals from mobile terminals 30 located 1n the cell 15e.

FI1G. 4 1s a block diagram of a combination and distribution
equipment according to the present invention.

The combination and distribution equipment CDE receives
from the base station repeaters BSREP1 to BSREPK, the
uplink signals transferred by the mobile terminals 30 located
in the cells 151 to 15K to the respective base station BS1 to
BSK. The uplink signals transferred by the mobile terminals
30 recerved from the base station repeaters BSREP1 to
BSREPK are noted ULBS1-K in the FIG. 4.

The combination and distribution equipment CDE receives
from the mobile terminal repeaters MTREP1 to MTREPK,
the downlink signals transterred by the base stations BS1 to
BSK to the mobile terminals 30 located 1n their respective
cells 151 to 15K. The downlink signals transferred by the base
stations BS1 to BSK and received from the mobile repeaters
MTREP1 to MTREPK are noted DLBS1-K 1n the FIG. 4.

The combination and distribution equipment CDE receives
from the base station BSE the baseband downlink signals
transierred by the base station BSE through the transmission
module. These signals are noted TX in the FIG. 4.

The combination and distribution equipment CDE receives
from the base station repeater BSREPC the uplink signals
transierred by the mobile terminals 30 located in the cell 15¢'
to the base station BSE.

The signals ULBS1-K are respectively multlphed by a
multiplier M, to M, using a respective coetlicient coett,,
to coell,, determined by the combination and distribution
equipment CDE according to the provenance tloor and/or the
destination floor and/or according to the fact that the doors are
opened or not.

The multiplied signals are summed by a summation mod-
ule 21 1n combination with the uplink signals transferred by
the mobile terminals 30 located in the cell 15¢' to the base
station received from the base station repeater BSREPC.

The signals summed by the summation module 21 are
transierred to the reception module 306 of the base station
BSE.

The signals DLBS1-K are respectively multlphed by a
multiplier M., to M. using a respective coellicient coetl,,
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to coell. determined by the combination and distribution
equipment CDE according to the provenance floor and/or the
destination floor and/or according to the fact that the doors are
opened or not.

The multiplied signals are summed by a summation mod-
ule 22. The summed signals are amplified by an amplifier A2.
The signals amplified by the amplifier A2 are summed by a
summation module 23 with the TX signals and transferred to
the base station repeater BSREPC.

The TX signals are duplicated into K signals and each
duplicated signal 1s multlphed by a multiplier M., to M -
using a respective coellicient coell -, to coell - determined
by the combination and distribution equipment CDE accord-
ing to the destination tloor and/or according to the fact that the
doors are opened or not. Each multiplied signal 1s transferred
respectively to a base station repeater BSREPk, with k=1 to
K.

The signals transferred by the base station repeater
BSREPC representative of the signals transferred by the
mobile terminals 30 located 1n the cell 15¢' are amplified by
an amplifier Al. The signals amplified by the amplifier Al are
duplicated mnto K signals and each duplicated signal 1s mul-
tiplied by a multiplier M-, to M .- using a respective coetti-
cient coell -, to coell .- determined by the combination and
distribution equipment CDE according to the destination
tfloor and/or according to the fact that the doors are opened or
not. Each multiplied signal 1s transferred respectively to a
mobile terminal repeater MSREPk, with k=1 to K.

When the combination and distribution equipment CDE 1s
not included in the base station BSE, the combination and
distribution equipment CDE further comprises components
connected together by a bus 401 and a processor 400 con-
trolled by the program as disclosed 1n the FIG. 5.

The bus 401 links the processor 400 to a read only memory
ROM 402, a random access memory RAM 403 and an eleva-
tor interface 405.

Through the elevator interface 405, the processor 400
receives from the elevator controller 20, messages indicating
the destination floor Fli of the elevator cabin ELEV. In a
variant of realisation, the messages comprise a list, preferably

ordered of destination floors Fl.

Through the elevator interface 405, the processor 400
receives also messages indicating if the elevator cabin ELEV
1s moving and 1f the elevator’s doors are opening and/or
closing.

FIG. 5a 1s a block diagram of a mobile terminal repeater
according to the present invention.

Each mobile terminal repeater MTREP1 to MTREPK
comprises a digital to analog converter (DAC) 500 which
converts the data to be transtferred into analog signal, a fre-
quency up converter 501 which multiplies the analog signal
by a carnier frequency F1 and shapes the signal with appro-
priate filtering, a High Power Amplifier (HPA) 502, a
duplexer 503 which duplexes the analog signals multiplied by
the carrier frequency F1 to be transterred through an antenna

504 and the signals received by the antenna 504.
Each mobile terminal repeater MTREP1 to MTREPK

comprises also a Low-Noise Amplifier (LNA) 505, a fre-
quency down converter 306 which filters the signals recerved
by the antenna 504 1n the appropriate frequency band and
multiplies the signals recerved by the antenna 504 by a carrier

frequency F2, an Auto Gain Controller (AGC) 507 and an
Analog to Digital Converter (ADC) 508 which transforms the
signals recetved by the antenna 304 and frequency down
converted 1nto a digital form.
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In a vanant, the input signals of the mobile terminal repeat-
ers MTREP1 to MTREPK are analogue RF signals. Accord-
ing to that variant, the modules 500, 501, 504 and 506 are
removed.

FIG. 5b 1s a block diagram of a base station repeater
according to the present invention.

Each base station repeater BSREP1 to BSREPK and
BSREPC comprises a digital to analog converter (DAC) 550
which converts the data to be transierred into analog signal, a
frequency up converter 551 which multiplies the analog sig-
nal by a carrier frequency F2 and shapes the signal with
appropriate filtering, a High Power Amplifier 552, a duplexer
5353 which duplexes the analog signal multiplied by the car-
rier frequency F2 to be transierred through an antenna 554

and the signals received by the antenna 554.
Each base station repeater BSREP1 to BSREPK and

BSREPC comprises also a Low-Noise Amplifier 355 a fre-
quency down converter 356 which filters the signals recerved
by the antenna 554 1n the appropriate frequency band and
multiplies the signals recerved by the antenna 554 by a carrier
frequency F1, an Auto Gain Controller (AGC) 357 and an
Analog to Digital Converter 558 which transforms the signals
received by the antenna 5354 and frequency down converted
into a digital form.

In a varniant, the mput signals of the base station repeaters

BSREP1 to BSREPK and BSREPC are analogue RF signals.
According to that variant, the modules 550, 551, 554 and 556
are removed.

FIG. 6 represents an algorithm executed according to the
present invention.

The present algorithm 1s more precisely executed by the
processor 400 of the combination and distribution equipment
CDE or by the processor 300 of the base station BSE when the
combination and distribution equipment CDE 1s comprised 1n
the base station BSE.

The present algorithm will be described when 1t 1s executed
by the processor 400 of the combination and distribution
equipment CDE.

At step S600, the processor 400 detects the reception
through the elevator intertface 4035 of a message transierred by

the elevator cabin ELEV.

At next step S601, the processor 400 sets the coellicients
coell,, to coell 5, coell , to coell ., coell -, to coell - and
coell, to coell.. used by the respective multipliers M, to
Mz, Mo t0 M, M~ t0 M- and M., to M ...

According to a first example of realisation, the processor
400 sets the coelficients coell,, to coell -, coell -, to coell .,
coell -, to coell .- and coell,., to coell, . used by the respec-
tive multipliers M, to Mz, M, t0 M, M, to M, and
M, to M, to the value one.

According to a second example of realisation, the proces-
sor 400 sets the coellicients coell;, to coell., coell -, to
coett .- used by the respective multipliers M, to M., M,
to M~ to the value one and the coelficients coetl -, to coell -
and coett,, to coell, .- used by the respective multipliers M,
to M and M, to M., to the null value.

According to a third example of realisation, the processor
400 sets the coellicients coell 5, to coell, ., coell,, to coell .-
used by the respective multipliers M 5, to M 5., M~ to M 10
the null value and the coefficients coeff,, to coetl, . and
coell, to coell . used by the respective multipliers M, to
M. .-and M., to M., to the value one.

According to a fourth example of realisation, 1f the desti-
nation floor 1s the floor Flk, the processor 400 sets the coet-
ficients coell 5, to coell,,_,, coelly,  , to coell 5 used by the
respective multipliers M, to M5, ., M., to M. to the null

the elevator controller 20 indicating the destination floor of
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value, the coelficient coell;; used by the multiplier M 5, to the
value one, the coetlicients coett,, to coett,, ,, coetl ., , to
coell - used by the respective multipliers M, to M,,_,,
M ... ; to M - to the null value, the coetlicient coell, used by
the multiplier M . to the value one, the coetlicients coell -, to
coell ~,_,, coell, , to coell - used by the respective multi-
pliers M, to M,,_,, M., to M, to the null value, the
coellicient coell, used by the multiplier M, to the value
one, the coetficients coett,, to coett,, ,,coell,, , tocoett,
used by the respective multipliers M., to M., _,, M., , to
M .- to the null value and the coellicient coell ., used by the
multiplier M .- to the value one.

According to a fifth example of realisation, 1 the destina-
tion floor 1s the floor Flk the processor 400 sets the coetfi-
cients coell, and coell -, used by the respective multipliers
M., and M, to the value one and other coetlicients to the null
value.

According to a sixth example of realisation, 11 the destina-
tion floor 1s the floor Flk the processor 400 sets the coetii-
cients coell,, and coell., used by the respective multipliers
M., and M., to the value one and other coetficients to the null
value.

In a variant realisation of the invention, the values of the
coellicients coelly, to coell, ., coell -, to coell ., coell -, to
coell - and coell,, to coell., used by the respective multi-
pliers M, to M4, M, tOM ., M -, to M -and M, to M-
are progressively modified up to the determined values.

In another variant of the invention, signals resulting from a
multiplier using coellicients having a null value are not trans-
mitted through the communication network 50.

At next step S602, the processor 400 checks, through the
clevator interface 405, 11 a message 1s received from the
clevator controller 20 indicating that the doors of the cabin
clevator ELEV are opening.

If the doors of the cabin elevator ELEV are opening, the
processor 400 moves to step S603, otherwise, the processor
400 returns to step S602.

At step S602, the processor 300 resets all the coelfficients
coell,,, coell -, coell -, and coell,, used by the respective
multipliers M., M., M, and M., which are associated to
the destination tloor Flk to the null value. It has to be noted
here that 1n a vanant, during the opening of the doors, the
processor 400 decreases progressively the value of the coel-
ficients up to the null value. In yet another variant, the coet-
ficients coell;,, coell,, coell, and coell,, used by the
respective multipliers My,, M., M, and M, are unmodi-
fied and always set to the value one.

As far as the doors are opened, the signals transferred by
the repeaters MTREPk, BSREPk and BSREPC don’t need to

repeat the signals ULBS1-K, DLBSE, UL 15'¢ and DLBS1-
K, these signals being directly received or transierred by the
base station repeater BSREPC.

At next step S402, the processor 400 checks if a message 1s
received through the elevator interface 403 from the elevator
controller 20 indicating that the doors of the cabin elevator
ELEYV are closing.

If the doors of the cabin elevator ELEV are closing, the
processor 400 moves to step S603, otherwise, the processor
400 returns to step S604.

At step S603, the processor 300 sets all the coelficients
coell,,, coell ,, coell -, and coell,, used by the multipliers
Mz, M-, M. and M, to the value set previously at step
S601. It has to be noted here that 1n a variant, during the
closing of the doors or after the closing of the doors, the
processor 400 modifies progressively the value of the coetii-
cients up to the value set previously at step S601. In yet
another variant, the coetficients coell 5, coell -, coetf -, and
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coell -, used by the respective multipliers M 5,, M ., M ~, and
M., are unmodified and always set to the value one.
After that, the processor 400 returns to step S600.
Naturally, many modifications can be made to the embodi-
ments of the ivention described above without departing
from the scope of the present invention.
The mvention claimed 1s:
1. A wireless cellular telecommunication system compris-
Ing;

a base station managing a {first cell included 1n an area
located 1n a moving conveyance and emitting signals 1n
the area located 1n the moving conveyance, the moving,
conveyance being moving, and

a distributing equipment and at least one repeater, wherein:

the distributing equipment 1s configured to obtain informa-
tion representative ol a destination area of the moving
conveyance in which the signals emitted by the base
station 1n the area located 1n the moving conveyance are
not recerved, the destination area of the moving convey-
ance comprising a second cell;

the distributing equipment further configured to obtain the
signals emitted by the base station 1n the area located 1n
the moving conveyance, and comprising at least one
multiplier multiplying the obtained signals using a
respective coellicient having a respective target value
determined according to the information representative
of the destination area;

the distributing equipment further configured to provide
the multiplied signals to the at least one repeater, and to
progressively increase the coeflicient up to the target
value when the moving conveyance gets closer to the
destination area,

the at least one repeater configured to create a third cell by
emitting the signals recerved from the distributing
equipment in the destination area of the moving convey-
ance prior to the arrival of the moving conveyance in the
destination area, the third cell covering an area that the
first cell covers when the moving conveyance arrives at
the destination area, such that the signals emitted by the
base station in the area located in the moving convey-

ance are progressively repeated in the destination area of

the moving conveyance prior to the arrival of the moving
conveyance 1n the destination area for smoothing inter-
ference variations 1n the second cell due to the first cell
when the moving conveyance arrives at the destination
area.

2. The wireless cellular telecommunication system accord-
ing to claim 1, wherein the wireless cellular telecommunica-
tion system further comprises:

means for mnterrupting the emission of the obtained signals

in the destination area of the moving conveyance once
the moving conveyance arrives in the destination area.

3. The wireless cellular telecommunication system accord-
ing to claim 2, wherein,

a first mobile terminal 1s comprised 1n the second cell of the

destination area, and

the wireless cellular telecommunication system further

COMprises:

means for obtaining signals emitted by the first mobile

terminal; and

means for emitting, 1n the first cell included 1n the area of

the moving conveyance, the obtained signals emitted by
the second mobile terminal.
4. The wireless cellular telecommunication system accord-
ing to claim 3, wherein,
a second mobile terminal 1s comprised 1n the first cell of the
base station comprised in the moving conveyance, and
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said base station 1in the moving conveyance obtaining sig-
nals emitted by the second mobile terminal; and

said repeater emitting the obtained signals emitted by the
second mobile terminal in the third cell prior to the
arrival of the moving conveyance in the destination area.

5. The wireless cellular telecommunication system accord-

ing to claim 4, further comprising;:

means for interrupting the emission of the obtained signals
emitted by the first mobile terminal 1n the third cell once
the moving conveyance arrives in the destination area.

6. The wireless cellular telecommunication system accord-

ing to claim 2, wherein,

a second base station emits signals 1n the destination area,
the second base station managing the second cell, and

the wireless cellular telecommunication system further
COMpIrises:

means for obtaining the signals emitted by the second base
station 1n the destination area; and

means for emitting the obtained signals emitted by the
second base station 1n the destination area in the first cell
included 1n the area of the moving conveyance prior to
the arrival of the moving conveyance 1n the destination
area.

7. The wireless cellular telecommunication system accord-

ing to claim 6, further comprising;:

means for interrupting the emission of the obtained signals
in the first cell included in the area of the moving con-
veyance once the moving conveyance arrives 1n the des-
tination area.

8. The wireless cellular telecommunication system accord-

ing to claim 1, wherein,

the moving conveyance 1s an elevator cabin susceptible to
move to plural destination floors of a building, and

the wireless cellular telecommunication system further
COMpPrises:

means for creating third cells by emitting the obtained
signals 1n plural tloors of the building.

9. The wireless cellular telecommunication system accord-

ing to claim 8, wherein,

a first mobile terminal 1s comprised in the second cell of the
destination floor,

at least one second mobile terminal 1s comprised 1n at least
one respective another cell of respective at least one
other floor different from the destination floor, and

the wireless cellular telecommunication system further
COMPrises:

means for obtaining signals emitted by the first and second
mobile terminals,

said distributing equipment combining the signals emitted
by the first and second mobile terminals; and

means for emitting the combined signals 1n the first cell
included in the area of the moving conveyance.

10. The wireless cellular telecommunication system

according to claim 9, wherein,

a third mobile terminal 1s comprised i1n the first cell
included 1n the area of the moving conveyance, and
said base station 1n said moving conveyance obtaining
signals emitted by the third mobile terminal; and

said repeater and a further repeater respectively emitting
the obtained signals emitted by the third mobile terminal
in the third cells of the destination floor and of the at least
one other floor.

11. The wireless cellular telecommunication system

according to claim 9, wherein,

at least one other base station emits signals respectively 1n
said at least one other cell of said at least one other floor,
and
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said distributing equipment obtaining the signals emitted
by the at least one other base station 1n said respective at
least one other floor; and,

said base station 1n said moving conveyance emitting the

obtained signals in the first cell included in the area of >

the moving conveyance.

12. A wireless cellular telecommunication method,
wherein a base station managing a first cell included 1n an area
located 1n a moving conveyance emits signals 1n the area
located 1n a moving conveyance, a distributing equipment
obtains information representative of a destination area of the
moving conveyance, said destination area comprising a sec-
ond cell 1n which the signals emitted by the base station 1n the
area located 1n the moving conveyance are not recerved, and
at least one repeater emits signals to the second cell, said
method comprising:

obtaining by means of said distributing equipment infor-

mation representative of a destination area of the moving
conveyance 1n which the signals emitted by the base
station 1n the area located 1n the moving conveyance are
not received:

obtaining by means of said distributing equipment the sig-

nals emitted by the base station 1n the area located 1n the
moving conveyance;

multiplying the obtained signals using a respective coelli-

cient having a respective target value determined
according to the information representative of the desti-
nation area;

providing by means of said distributing equipment the

multiplied signals to the at least one repeater, and pro-
gressively increasing the coefficient up to the target
value when the moving conveyance gets closer to the
destination area,

creating by at least one repeater a third cell by emitting the

signals recerved from the distributing equipment 1n the
destination area of the moving conveyance prior to the
arrival of the moving conveyance in the destination area,
the third cell covering an area that the first cell covers
when the moving conveyance arrives at the destination
area, such that the signals emitted by the base station 1n
the area located in the moving conveyance are progres-
stvely repeated 1n the destination area of the moving
conveyance prior to the arrival of the moving convey-
ance 1n the destination area for smoothing interference
variations in the second cell due to the first cell when the
moving conveyance arrives at the destination area.

13. The method according to claim 12, wherein the method
turther comprises:

interrupting the emission in the destination area of the

signals recerved from the distributing equipment once
the moving conveyance arrives in the destination area.

14. A non-transitory computer readable medium storing
computer program instructions which when executed by a
programmable computer results 1n performance of steps of a
method for wireless cellular telecommunication, wherein a
base station managing a first cell included 1n an area located
1n a moving conveyance emits signals in the area located 1n a
moving conveyance, a distributing equipment obtains infor-
mation representative of a destination area of the moving
conveyance, said destination area comprising a second cell 1n
which the signals emitted by the base station in the area
located 1n the moving conveyance are not recerved, and at
least one repeater emits signals to the second cell, said
method comprising:

obtaining by means of said distributing equipment infor-

mation representative of a destination area of the moving,
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conveyance in which the signals emitted by the base
station 1n the area located 1n the moving conveyance are
not recetrved;

obtaining by means of said distributing equipment the sig-

nals emitted by the base station 1n the area located 1n the
moving conveyance;

multiplying the obtained signals using a respective coelli-

cient having a respective target value determined
according to the information representative of the desti-
nation area:

providing by means of said distributing equipment the

multiplied signals to the at least one repeater, and pro-
gressively increasing the coetlicient up to the target
value when the moving conveyance gets closer to the
destination area,

creating by at least one repeater a third cell by emitting the

signals recerved from the distributing equipment 1n the
destination area of the moving conveyance prior to the
arrival of the moving conveyance in the destination area,
the third cell covering an area that the first cell covers
when the moving conveyance arrives at the destination
area, such that the signals emitted by the base station 1n
the area located 1n the moving conveyance are progres-
stvely repeated in the destination area of the moving
conveyance prior to the arrival of the moving convey-
ance 1n the destination area for smoothing interference
variations 1n the second cell due to the first cell when the
moving conveyance arrives at the destination area.

15. The non-transitory computer readable medium accord-
ing to claam 14, further storing instructions which when
executed by said programmable computer results 1n perfor-
mance of the method further comprising:

interrupting the emission 1n the destination area of the

signals recerved from the distributing equipment once
the moving conveyance arrives in the destination area.

16. A wireless cellular telecommunication system com-
prising a telecommunication device and a base station man-
aging a first cell included 1n an area located 1n a moving
conveyance and emitting signals in the area located in the
moving conveyance, the moving conveyance being moving,
and a distributing equipment and at least one repeater,
wherein:

the distributing equipment 1s configured to obtain informa-

tion representative ol a destination area of the moving
conveyance in which the signals emitted by the mobile
terminal 1n the area located 1n the moving conveyance
are not received, the destination area of the moving
conveyance comprising a second cell;

the distributing equipment further configured to obtain the

signals emitted by the mobile terminal in the area
located 1n the moving conveyance, and comprising at
least one multiplier multiplying the obtained signals
using a respective coelficient having a respective target
value determined according to the information represen-
tative of the destination area;

the distributing equipment further configured to provide

the multiplied signals to the at least one repeater, and to
progressively increase the coetlicient up to the target
value when the moving conveyance gets closer to the
destination area,

the at least one repeater configured to create a third cell by

emitting the signals recerved from the distributing
equipment in the destination area of the moving convey-
ance prior to the arrival of the moving conveyance in the
destination area, the third cell covering an area that the
first cell covers when the moving conveyance arrives at
the destination area, such that the signals emitted by the
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mobile terminal in the area located 1n the moving con-
veyance are progressively repeated in the destination
area ol the moving conveyance prior to the arrival of the
moving conveyance in the destination area for smooth-
ing mterference variations in the second cell due to the
first cell when the moving conveyance arrives at the
destination area.

17. A wireless cellular telecommunication method,
wherein a mobile terminal emits signals 1n a first cell man-
aged by a base station and included in an area located 1n a
moving conveyance, a distributing equipment obtains infor-
mation representative of a destination area of the moving
conveyance, said destination area comprising a second cell 1in
which the signals emitted by the mobile terminal 1n the area
located 1n the moving conveyance are not received, and at
least one repeater emits signals to the second cell, said
method comprising:

obtaining by means of said distributing equipment infor-

mation representative of a destination area of the moving
conveyance in which the signals emitted by the mobile
terminal 1n the area located 1n the moving conveyance
are not received;

obtaining by means of said distributing equipment the sig-

nals emitted by the mobile terminal 1n the first cell;
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multiplying the obtained signals using a respective coetli-
cient having a respective target value determined
according to the information representative of the desti-

nation area;

providing by means of said distributing equipment the
multiplied signals to the at least one repeater, and pro-
gressively 1ncreasing the coelfficient up to the target
value when the moving conveyance gets closer to the

destination area,
creating by at least one repeater a third cell by emitting t
signals recerved from the distributing equipment 1n t

1C
1C

destination area of the moving conveyance prior to t.

1C

arrival ol the moving conveyance in the destination area,
the third cell covering an area that the first cell covers
when the moving conveyance arrives at the destination
area, such that the signals emitted by the mobile terminal
in the area located 1n the moving conveyance are pro-
gressively repeated 1n the destination area of the moving

conveyance prior to the arrival of the moving convey-
ance 1n the destination area for smoothing interference
variations 1n the second cell due to the first cell when the
moving conveyance arrives at the destination area.
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